Let R be an associative ring with 1, and Q its maximal ring of right quotients. If r belongs to R, a right insulator for r in R is a finite subset of R, \r .\1f., such that the right annihilator of \rr.; i = only if e has a left insulator in R. We prove some related results for torsionless Q, and give an example of a prime ring R such that Q is a cyclic projective right R-module, but R 4 Q.
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ABSTRACT.
Let R be an associative ring with 1, and Q its maximal ring of right quotients. If r belongs to R, a right insulator for r in R is a finite subset of R, \r .\1f., such that the right annihilator of \rr.; i = l,...,m\ is zero. Then we have: If Q is a projective right R-module, Q is finitely generated; if R is nonsingular, then Q is projective as a right 2 .
R-module if and only if there exists e = e in R such that eR is injective and e has a right insulator in R; under these circumstances, R = Q if and
only if e has a left insulator in R. We prove some related results for torsionless Q, and give an example of a prime ring R such that Q is a cyclic projective right R-module, but R 4 Q.
Let R be an associative ring with 1; Q (or 2(^)) will denote the com- We note that if R is right strongly prime, then the right singular ideal (Z(R)) is zero, and if R CS C Q(R), then S is right strongly prime and Q(S) = we may apply Lemma 3; thus im /. is injective. Therefore im /. = e.R tor some idempotent e . in R. Now e . Q is always an essential extension of e.R; hence e .R -e Q. Se.R=Se.g is a finitely generated right Q-ideal, so there exists e -e £ Q such that 2 e. Q -eQ, and obviously eQ C R.
Finally, 1 = X q.f.(l) e QeQ, so QeQ = Q. Observe that in the proof we showed that the number of generators of Q"
is the size of the left insulator in Q chosen for e. We can even have the insulator of size 1 (so Q" is cyclic) and R ^ Q, as will be shown. A ring is a (right) F-ring ii every proper finitely generated left ideal has nonzero right annihilator. Obviously, all regular rings are two-sided F-rings.
Lemma 6. // R is a right F-ring, then r £ R has a right insulator in R if and only if RrR = R.
Proof. If !r.!"_j is a right insulator for r, then 2"=1 Rrr{ is a finitely generated left ideal with zero right annihilator. So 2 Rrr. = R, thus RrR = R.
Conversely, if 1 = Z t.rr., then |r.j is a right insulator for r. (ii) By Lemma 6, if e £ R has a right insulator, it also has a left insulator. Corollary 9. // ZiR.) = (0) and QR is a projective module, and R C S C Q, then Q<. is projective.
Proof. Clearly Q(R) = QiS); as eR = eQ, we have eS = eQ.
To obtain interesting examples of QR projective, we consider the following Lemma 10. // T z's an overring of R, and a £ R has no left insulator in R, then a has no left insulator in S = (flT, R), the subring of T generated by aT and R. Proof. In a semiprime ring, a two-sided ideal is (right) faithful if and only if it is essential as a right ideal.
